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Case Report

Metastatic Prostate Adenocarcinoma Presenting
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The pituitary gland and infundibulum can be involved in a variety of medical conditions, including infiltrative diseases, fungal
infections, tuberculosis, and primary and metastatic tumors. Metastases to the pituitary gland are absolutely rare, and they are
generally secondary to pulmonary carcinoma in men and breast carcinoma in women. Pituitary metastases more commonly affect
the posterior lobe and the infundibulum than the anterior lobe. The posterior lobe involvement may explain why patients with
pituitary metastases frequently present with diabetes insipidus. We are presenting a case report of a 78-year-old male patient
who had metastatic prostate with sudden onset of polyuria and persistent thirst. He had no electrolyte imbalance except mild
hypernatremia. The MRI scan of the brain yielded a suspicious area in pituitary gland. A pituitary stalk metastasis was found
on magnetic resonance imaging (MRI) of pituitary. Water deprivation test was compatible with DI. A clinical response to nasal
vasopressin was achieved and laboratory results revealed central diabetes insipidus. As a result, the intrasellar and suprasellar
masses decreased in size, and urinary output accordingly decreased.

1. Introduction

Diabetes insipidus is a disorder of a large volume of urine
(diabetes) that is hypotonic, dilute, and tasteless (insipid).
This is opposed to the hypertonic and sweet urine of diabetes
mellitus (honey). Four pathophysiologic mechanisms related
to vasopressin produce large volumes of dilute urine and
polydipsia:

(1) hypothalamic (central or neurohypophyseal) dia-
betes insipidus with inability to secrete and usually to
synthesize vasopressin in the neurohypophyseal sys-
tem,

(2) nephrogenic diabetes insipidus wherein there is an
inappropriate renal response to vasopressin,

(3) transient diabetes insipidus of pregnancy produced
by the accelerated metabolism of vasopressin,

(4) primary polydipsia wherein the initial pathophysiol-
ogy is the ingestion of fluid rather than the excretion
of fluid.

Metastatic disease involving the pituitary is usually found
in association with widespread metastatic disease and may
only be reported at autopsy, being asymptomatic during life.
Metastases are twice as likely to involve the posterior pituitary
as the anterior pituitary, which is thought to be due to a
more direct arterial blood supply to the posterior pituitary.
Most primary tumors in the hypothalamic-pituitary area
that cause diabetes insipidus are relatively slow growing,
and any tumor in this area that shows rapid growth in a
short period of time should be considered to be a possible
metastatic tumor.

Diabetes insipidus is reported with lymphomas in the
hypothalamic/pituitary area. There may be some increased
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incidence of lymphoma presenting with diabetes insipidus
due to the increased incidence of lymphoproliferative disease
with human immunodeficiency virus (HIV) and hepatitis C
infection. Diabetes insipidus is also associated with leukemia.
The mechanism is thought to be infiltration of the hypotha-
lamus, thrombosis, or infection. Diabetes insipidus is dis-
tinctly more common in nonlymphocytic leukemia. MRI
studies in leukemia may show infiltration or an infundibular
mass, but often results are normal even when leukemic cells
are found in the cerebrospinal fluid (CSF).

Primary or secondary (most often due to lung cancer,
leukemia, or lymphoma) tumors in the brain can involve the
hypothalamic-pituitary region and lead to central diabetes
insipidus (CDI). In some patients with metastatic disease,
polyuria is the presenting symptom. We found two case
reports about pituitary gland metastasis from carcinoma of
the prostate [1, 2]. But two case reports presented pituitary
mass affect no central diabetes insipidus. We reported the
first case about apatient who has central diabetes insipidus
with metastatic prostate cancer due to only posterior pitu-
itary metastasis.

2. Case Report

A man 76-year-old was admitted to our hospital with urinary
urgency. On admission, the other systems examinations
were normal. But on digital rectal examination, there was
asymmetric areas of induration. First PSA: 18.2 ng/mL. Tran-
srectal biopsy of the prostate was performed with transrectal
ultrasound (TRUS)-guided. Biopsy has proven Geason grade
4 + 4 = score 8 adenocarcinoma. He was treated with open
prostatectomy, and TNM stage is T3 N0 M0. Hormonal
treatment with leuprolide was started. He has used the
drug presently. One year later, he complained back pain.
He did not come back to my hospital, but six months
later, he complained about polyuria, polydipsia, and loss of
weight without blindness, ophthalmoplegia in his eyes, and
impairment of memory and mental status. Other problems
were constipation, loss of appetite, and drowsiness. He did
not have a headache. Physical examination showed signs of
dehydration. PSA level was 120 ng/mL (normal < 4 ng/dL).
Further laboratory results are shown in Table 1. A 99mTc-
diphosphate bone scan revealed metastases in the spine, ribs,
and femurs (Figure 1). MRI-scan with gadolinium contrast
suggested a lesion (5 × 8 mm) in the posterior part of
the pituitary, relatively isodense to the brain in T1- and
T2-weighed images, and loss of the normal high signal
from the posterior lobe of the pituitary gland (Figures 2
and 3). We think central diabetes insipidus secondary
to metastatic prostate carcinoma. We began desmopressin
therapy (10 microg of the nasal spray) for central diabetes
insipidus. We suggested local external beam radiation ther-
apy for lumbar and thoracic vertebral bones and pituitary
with chemotherapy to the patient, but he did not accept. He
improved symptoms (polyuria, polydipsia); Sodium (from
151 to 137), and urine output decreased (from 9.2 to 2.1)
two weeks later in Table 1.

Table 1: Baseline and after treatment endocrinological and bio-
chemical evaluation.

First
After

treatment
Normal range

Serum

TSH 0.60 0.85
0.4–

5.5 microIU/mL

Free T4 1.28 1.31 0.74–1.52 ng/dL

Free T3 2.4 2.6 2.3–4.2 pg/mL

FSH 5.3 4.1 1.9–18.9 IU/L

LH 0.7 0.8 1.7–9.6 IU/L

Total testosterone 18 14 370–1000 ng/dL

Prolactin 5.8 12.1 2.7–18.3 ng/mL

IGF-1 98 100 84–238 ng/mL

ACTH 14.2 15.1 7–46 pg/mL

Basal cortisol 18.3 18.4 4.6–22.80 μg/dL

Sodium 151 137 132–146 mEq/L

Calcium 9.2 9.1 8.6–10.2 mg/dL

Creatinine 0.79 0.78 0.7–1.3 mg/dL

Potassium 5 4.6 3.5–5.5 mEq/L

Urea 26 28 19–48 mg/dL

Albumin 4.1 3.9 3.2–4.8 mg/dL

Osmolality 315 292 285–300

Urine

Volume (1 day) 9.2 2.1 lt

Specific gravity 1.001 1.018 1.010–1.020

Osmolality (mosm/kg) 78 450
300–

1090 mosm/kg

3. Discussion

Diabetes insipidus is a syndrome characterised by hypotonic
polyuria and polydipsia, either as a result of inadequate
antidiuretic hormone (ADH) secretion central diabetes
insipidus (CDI), inadequate renal response to ADH (nephro-
genic diabetes insipidus), or primary polydipsia [3, 4].
Causes of CDI are congenital or acquired lesions that
disrupt the neurons that originate in the supraoptic and
paraventricular nuclei of the hypothalamus axis. These
lesions are malformations, damage resulting from surgery
or trauma, tumours, haemorrhage, thrombosis, infarction
or granulomatous disease. Some 30 to 50% of cases are
idiopathic [5, 6]. Primary tumours are craniopharyngioma,
meningioma, or germinoma, but secondary tumours can
also occur. Metastases in the posterior pituitary lobe are
more common than in the anterior lobe, possibly caused
by the direct blood supply of the posterior lobe from the
systemic circulation. In 1857, L. Benjamin first described a
case of metastasis to the pituitary (MP) gland in an autopsy
of a patient with disseminated melanoma [5]. Since then,
a number of surgical and autopsy series and sporadic case
reports have described metastatic tumors to the pituitary. MP
is an infrequent clinical problem reported in 0.14–28.1% of
all brain metastases in autopsy series [5–7].
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Figure 1: Bone scan: all bone metastases—rib, femur, pelvis, spine
bone metastases.

Figure 2: T2-weighted MRI demonstrated that 5 × 8 mm mass the
has irregular borderline.

Breast cancer is the most common tumor to metastasize
to the pituitary gland (varying from 5.3 to 28%) [8, 9]; its
frequency is followed by that of lung cancer. Prostate [1, 2],
renal cell [10, 11], gastrointestinal cancers [12], lymphoma
[13], leukemia, thyroid carcinoma [14], and plasmacytoma
[15] have also been reported. We hypothesized that the pos-
terior pituitary, by receiving a direct arterial blood supply, is
more likely to develop metastases than the adenohypophysis,
which receives its blood supply from the hypophyseal portal
system. Therefore, hematogenous spreads of malignant cells
disseminate easier to posterior part of hypophysis than to
the anterior lobe, which is supplied by hypophyseal portal
system.

MRI is the most useful imaging modality for pituitary
pathologies. Hypophysis, stalk, cavernous sinuses, sphenoid
sinus, and optic chiasma are well evaluated on coronal and
sagittal T1-weighted MRI both before and after Gadolinium
injection [16]. Lesions on MRI may be seen as cystic,
nodular, or stalk thickening. On MRI, the posterior pituitary

Figure 3: MRI showed that 5 × 8 mm mass the has irregular bor-
derline (arrow).

is identified by hyperintensity, probably caused by phos-
pholipids or secretory granules in pituicytes [17]. A lack of
this hyperintensity on sagittal T1-weighted images, as was
observed in our patient, is the hallmark of hypothalamic
posterior pituitary disorders and may represent an early stage
of tumour infiltration [4, 18]. A thickened pituitary stalk
could be another indicative finding [19]. We found two case
reports about pituitary gland metastasis from carcinoma of
the prostate [1, 2]. But two case reports presented pituitary
mass affect no central diabetes insipidus. We reported a first
case of a patient who has central diabetes insipidus with
metastatic prostate cancer due to only posterior pituitary
metastasis.

Management of these patients may also be very difficult
because the prognosis depends on the course of the primary
neoplasm. Treatment, being basically palliative, depends on
the symptoms and the extent of the systemic disease [20].
In known cancer patients, a full investigation for additional
metastases is mandatory. Multiple treatment modalities exist
for pituitary metastases (MP) including resection, radiation
therapy, and chemotherapy. The surgical indications are a
symptomatic mass lesion [20]. Nonetheless, surgery is more
difficult compared to primary pituitary adenomas because
blood loss is greater, and the lesion could be attached
to the surrounding structures or show considerable inva-
siveness [20]. Reports of surgery of MPs indicate that the
lesions tend to be firm, diffuse, invasive, vascular, and
hemorrhagic; therefore, their total resection is unlikely. In
this setting, local radiation and/or chemotherapy are recom-
mended as the initial course of treatment, especially in
patients with widespread metastases, in combination with
pituitary hormone substitution therapy. Surgical exploration
and decompression, alone or combined with radiation, is
essential if clarification of diagnosis is likely to affect therapy
or if suprasellar extension causes progressive deterioration
in vision or pain. Surgery and radiation are well toler-
ated in noncompromised patients, being associated with
low morbidity and minimal complications. Radiosurgery
(gamma knife radiosurgery) may be considered less invasive
than conventional radiation therapy from the standpoint
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of radiation effects on the surrounding structures. One
patient has been treated by gamma knife radiosurgery
with metastatic pituitary carcinoid tumor resulting in rapid
decrease of tumour size [21].

4. Conclusion

In conclusion, in cancer patients who have symptoms such as
nausea, vomiting, polyuria, and polydipsia while they are not
on chemotherapy should be evaluated for not only metabolic
complications like hypercalcemia and hypokalemia but also
posterior pituitary or stalk metastasis. MRI could be the
choice of imaging for pituitary metastasis. We could think
that sudden onset of diabetes insipidus pituitary metastases
should be taken in to account in differential diagnosis.

Conflict of Interest

All authors declare that they had no conflict of interest.

References

[1] W. T. Couldwell, P. T. Chandrasoma, and M. H. Weiss,
“Pituitary gland metastasis from adenocarcinoma of the
prostate. Case report,” Journal of Neurosurgery, vol. 71, no. 1,
pp. 138–140, 1989.

[2] M. Losa, M. Grasso, E. Giugni, P. Mortini, S. Acerno, and M.
Giovanelli, “Metastatic prostatic adenocarcinoma presenting
as a pituitary mass: shrinkage of the lesion and clinical
improvement with medical treatment,” Prostate, vol. 32, no.
4, pp. 241–245, 1997.

[3] J. G. Verbalis, “Management of disorders of water metabolism
in patients with pituitary tumors,” Pituitary, vol. 5, no. 2, pp.
119–132, 2002.

[4] M. Maghnie, “Diabetes insipidus,” Hormone Research, vol. 59,
supplement 1, pp. 42–54, 2003.

[5] M. F. Chiang, M. Brock, and S. Patt, “Pituitary metastases,”
Neurochirurgia, vol. 33, no. 4, pp. 127–131, 1990.

[6] P. Sioutos, V. Yen, and E. Arbit, “Pituitary gland metastases,”
Annals of Surgical Oncology, vol. 3, no. 1, pp. 94–99, 1996.

[7] P. C. McCormick, K. D. Post, A. D. Kandji, and A. P. Hays,
“Metastatic carcinoma to the pituitary gland,” British Journal
of Neurosurgery, vol. 3, no. 1, pp. 71–80, 1989.

[8] D. T. Huinink, G. A. M. Veltman, T. W. J. Huizinga, F.
Roelfsema, and H. J. Keizer, “Diabetes insipidus in metastatic
cancer: two case reports with review of the literature,” Annals
of Oncology, vol. 11, no. 7, pp. 891–895, 2000.

[9] D. R. Fassett and W. T. Couldwell, “Metastases to the pituitary
gland,” Neurosurg Focus, vol. 16, no. 4, p. E8, 2004.

[10] H. Koshiyama, K. Ohgaki, S. Hida et al., “Metastatic renal cell
carcinoma to the pituitary gland presenting with hypopitu-
itarism,” Journal of Endocrinological Investigation, vol. 15, no.
9, pp. 677–681, 1992.

[11] J. Weber, A. M. Gassel, A. Hoch, and A. Spring, “Con-
comitant renal cell carcinoma with pituitary adenoma,” Acta
Neurochirurgica, vol. 145, no. 3, pp. 227–231, 2003.

[12] J. C. Kattah, R. M. Silgals, and H. Manz, “Presentation and
management of parasellar and suprasellar metastatic mass
lesions,” Journal of Neurology Neurosurgery and Psychiatry, vol.
48, no. 1, pp. 44–49, 1985.

[13] D. Kuhn, M. Buchfelder, T. Brabletz, and W. Paulus, “Intrasel-
lar malignant lymphoma developing within pituitary ade-
noma,” Acta Neuropathologica, vol. 97, no. 3, pp. 311–316,
1999.

[14] C. D. Bell, K. Kovacs, E. Horvath, H. Smythe, and S. Asa, “Pap-
illary carcinoma of thyroid metastatic to the pituitary gland,”
Archives of Pathology and Laboratory Medicine, vol. 125, no. 7,
pp. 935–938, 2001.

[15] P. Juneau, W. C. Schoene, and P. Black, “Malignant tumors in
the pituitary gland,” Archives of Neurology, vol. 49, no. 5, pp.
555–558, 1992.

[16] S. Melmed and J. L. Jameson, “Disorders of the anterior pitu-
itary and hypothalamus,” in Harrison’s Principles of Internal
Medicine, D. L. Kaper, E. Braunwald, A. S. Fauci, S. L. Hauser,
D. L. Longo, and J. L. Jameson, Eds., p. 2082, McGraw-Hill
Companies, New York, NY, USA, 16th edition, 2005.

[17] J. H. Shin, H. K. Lee, C. G. Choi et al., “MR imaging of
central diabetes insipidus: a pictorial essay,” Korean Journal of
Radiology, vol. 2, no. 4, pp. 222–230, 2001.

[18] R. Chaudhuri, C. Twelves, T. C. S. Cox, and J. B. Bingham,
“MRI in diabetes insipidus due to metastatic breast carci-
noma,” Clinical Radiology, vol. 46, no. 3, pp. 184–188, 1992.

[19] P. Poullin, V. Di Costanzo, C. Le Pommelet, and B. Gabriel,
“Diabetes insipidus disclosing metastasis of breast adenocar-
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